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Honorable  Hugh  L.  Carey 
Governor  of  Nw  York 
Albany*  Hw  York  12224 


Dear  Governor  Carey j 


Reference  la  made  to  my  letter  of  2 October  1973  in  which  clarification 
of  the  guidelines  used  by  this  office  in  assessing  dams  with  "seriously 
lna4#4Uata3pii Iveys"  under  the  National  Program  of  Inspection  of  Dana 
was  outlined. 


The  following  dams  in  your  state  have  been  assessed  as  having  seriously 
inadequate  spillways*  with  capability  to  pass  safely  only  the  percentage 
of  tha  probable  maximum  flood  as  noted  in  each  report.  In  accordance 
with  revised  criteria  they  are  now  to  be  asseaaed  as  unsafe! 


I.D. 

NO. 

NAME  OP  DAM 

N.Y. 

345 

Pleasure  Lake  Dam 

N.Y. 

670 

Myosotis  Lake  Dam 

N.Y. 

54 

Tarry town  Waterworks  D, 
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The  classification  of  "unsafe"  applied  to  a dam  because  of  a seriously 
inadequate  spillway  is  not  meant  to  connote  tha  same  degree  of  emergency 
as  would  be  associated  with  an  "unsafe"  classif icatioo  applied  for  a 
structural  deficiency.  It  does  mean,  however*  that  based  on  an  initial 
screening*  and  preliminary  computations*  there  appears  to  be  a serious 
deficiency  in  spillway  capacity  so  that  if  a severe  storm  were  to  occur* 
overtopping  and  failure  of  the  dam  would  take  place,  significantly  in- 
creasing the  hazard  to  loss  of  life  downstream  from  the  dam. 

Consequently*  It  Is  advisable  to  implement  tha  reconoendatlons  previously 
furnished  in  tha  reports  for  the  above-mentioned  dams  as  soon  as  practicable. 

Sincerely  yours* 
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Barbero,  Descenza 

Iarrobino  (NAD)*  Exec  Ofc 

Engrg  Pile*  George  Koch*  NYS  DEC 


CLARK  H.  BENN 

Colonel*  Corps  of  Englqcer.r 
District  Engineer 
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Name  of  Dam: 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


TARRYTOWN  WATERWORKS  DAM 
(I.D.  NO.  54) 

NEW  YORK  STATE 

WESTCHESTER  COUNTY 

SAW  MILL  RIVER 

29  AUGUST  1978 
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ASSESSMENT 

Examination  of  the  available  documents  and  visual  inspection  of 
the  Tarrytown  Reservoir  Dam  and  appurtenant  structures  did  not  reveal  any 
conditions  which  are  considered  to  be  unsafe. 

Using  the  Corps  of  Engineers  screening  criteria  for  initial  review  of 
spillway  adequacy,  it  has  been  determined  that  the  dam  would  be  overtopped 
for  all  storms  exceeding  approximately  13  percent  of  the  PMF,  and  27  per- 
cent of  the  SPF.  The  spillway  is,  therefore,  adjudged  as  seriously  inadequate 
and  the  dam  is  assessed  as  unsafe,  non-emergency. 

The  classification  of  "unsafe"  applied  to  a dam  because  of  a seri- 
ously inadequate  spillway  is  not  meant  to  connote  the  same  degree  of  emer- 
gency as  would  be  associated  with  an  "unsafe"  classification  applied  for 
a structural  deficiency.  It  does  mean,  however,  that  based  on  an  initial 
screening,  and  preliminary  computations,  there  appears  to  be  a serious  de- 
ficiency in  spillway  capacity  so  that  if  a severe  storm  were  to  occur,  over- 
topping and  failure  of  the  dam  would  take  place,  significantly  increasing 
the  hazard  to  loss  of  life  downstream  from  the  dam. 

It  is,  therefore,  recommended  that  within  three  months  from  the  date 
of  notification  to  the  Governor  of  the  State  of  New  York,  owners  engage  the 
services  of  a professional  consultant  to  determine  by  more  sophisticated 
methods  and  procedures  the  adequacy  of  the  spillway.  Within  twelve  months 
of  the  date  of  notification  to  the  Governor,  appropriate  remedial  mitigating 
measures  should  have  been  completed.  In  the  interim,  a detailed  emergency 
operation  plan  and  warning  system  should  be  promptly  developed.  Also, 
during  periods  of  unusually  heavy  precipitation,  around-the-clock  surveil- 
lance should  be  provided. 


No  remedial  measures  are  required  to  assure  the  safety  of  the  dam 
at  the  present  time;  however,  certain  measures  are  recommended  regarding: 

- Repairs  to  gatehouse  facilities  and  bridge 

- Repair  of  riprap 

n 
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• • 
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l 


Removal  of  vegetation  from  the  dam 

Preparation  of  an  0 & M manual  and  establishment  of  periodic 
Inspections 

Monitoring  of  wet  zone  downstream  of  the  toe  of  the  dam 

Brien,  P.E. 

No.  29823 


Approved  by: 

Date: 


Col.  Clark  H.  Benn 
New  York  District  Engineer 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
TARRYTOWN  RESERVOIR  DAM,  INVENTORY  NO.  54 
HUDSON  RIVER  BASIN 
WESTCHESTER,  NEW  YORK 

SECTION  1 - PROJECT  INFORMATION 

1.1  GENERAL 


a . Authority 

The  Phase  I Inspection  reported  herein  was  authorized  by 
the  DEPARTMENT  OF  THE  ARMY,  NEW  YORK  DISTRICT,  CORPS  OF  ENGINEERS 
by  letter  dated  31  March  1978,  in  fulfillment  of  the  requirements  of  the 
National  Dam  Inspection  Act,  Public  Law  92-367  , 8 August  1976. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  and  report  is  to  investigate 
and  evaluate  the  existing  conditions  of  subject  dam  in  order  to:  identify 
deficiencies  and  hazardous  conditions;  determine  if  they  constitute  hazards 
to  human  life  or  property;  and  notify  the  State  of  New  York  of  these  results 
along  with  recommendations  for  remedial  measures  where  necessary. 

1.2  DESCRIPTION  OF  THE  PROJECT 

a . Description  of  Dam  and  Appurtenances 

Tarrytown  Waterworks  Dam  is  a 300-foot  long  earth  embank- 
ment with  a maximum  height  of  about  18  feet  above  the  downstream  toe  and 
a crest  width  varying  from  15  to  22  feet.  The  horizontal  alignment  of  the 
dam,  which  generally  trends  north-south,  is  "doglegged"  at  about  160°  with 
the  north  leg  being  the  spillway,  and  the  south  leg,  the  embankment.  The 
dam  contains  a 26. 5-foot  high  solid  masonry  core  wall  which  is  4 feet  and 
6 feet  wide  at  the  top  and  base  respectively.  The  core  wall  ends  3.5  feet 
below  the  crest  of  the  dam.  The  upstream  and  downstream  slopes  are  1 (V) 
on  3 (H)  and  1 (V)  on  2 (H)  , respectively. 

A stone  masonry  and  concrete  spillway  is  located  at  the 
north  abutment.  The  spillway  crest  is  58  feet  long  and  about  2 feet  wide. 
The  spillway  is  capped  with  two  steps  of  concrete  having  a total  height  of 
about  2.5  feet.  Below  the  concrete  is  a curved  stone  masonry  chute  about 
4.5  feet  high.  Flanking  both  sides  of  the  spillway  are  masonry  training 
walls  about  32  feet  long  and  having  a height  above  the  spillway  crest  of 
about  2.5  feet.  The  spillway  crest  is  located  24  feet  from  the  upstream  end 
of  the  training  walls.  Two  stone  masonry  walls  are  located  in  the  approach 
channel  upstream  of  the  crest.  The  downstream  ends  of  these  walls  serve 
as  supports  for  a wood  decked  steel  pedestrian  bridge  which  crosses 
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the  spillway.  The  downstream  channel  of  gneiss  bedrock  is  about  75  feet 
long,  narrows  to  7 feet  at  a measuring  weir,  and  passes  through  an  arch 
into  an  underground  conduit.  Water  passing  through  this  conduit  flows 
into  a small  creek  which  empties  into  the  Saw  Mill  River. 

An  18-  by  16-foot  stone  masonry  gatehouse  and  a 12-foot 
diameter  brick-lined  gate  chamber  are  located  on  the  upstream  slope  about 
160  feet  from  the  south  abutment.  The  gatehouse  contains  manual  floor 
stands  at  El  255.2  which  regulate  6 gate  valves  in  the  gate  chamber  below 
at  El  230.  Four  12-inch  gate  valves  regulate  the  low  level  intake  into  the 
gate  chamber,  one  24-inch  diameter  valve  regulates  the  outflow  into  the 
underground  conduit;  and  one  24-inch  diameter  valve  regulates  emergency 
low  level  flows  into  the  main  water  supply  line.  An  emergency  low  level 
intake  pipe  also  enters  the  gate  chamber;  however,  this  pipe  has  been  cap- 
ped. The  24-inch  diameter  water  supply  line  passes  adjacent  to  the  gate 
chamber  and  flows  directly  into  the  pumping  station  located  at  the  toe  of 
the  dam.  Intake  into  the  water  supply  line  is  from  the  upper  screened  12- 
foot  section  of  a 24-inch  diameter  55-foot  high  intake  structure  (well)  lo- 
cated in  the  reservoir. 

The  Tarrytown  Reservoir  is  divided  by  a road  embankment. 
The  upper  lake  is  approximately  five  feet  higher  than  the  lower  lake,  which 
is  formed  by  the  Tarrytown  Waterworks  Dam.  The  top  of  the  dividing  dike 
is  estimated  to  be  at  El  2 60+;  it  is  reported  that  a small  conduit,  not  visible 
from  the  dike,  controls  flow  from  the  upper  lake  to  the  lower  lake. 


b.  Location 

The  dam  is  located  on  an  unnamed  tributary  of  the  Saw  Mill 
River.  It  is  approximately  one  quarter  of  a mile  west  of  the  Eastview  exit 
of  the  Saw  Mill  River  Parkway  and  about  one  mile  north  of  the  downtown 
section  of  the  Village  of  Tarrytown. 

c . Size  Classification 

The  dam  is  less  than  40  feet  high  and  has  a reservoir  less 
than  1000  acre-feet  and  is  therefore  classified  as  a "small"  dam. 

d.  Hazard  Classification 

The  dam  is  in  the  "high"  hazard  potential  category  because 
a large  corporate  complex,  a large  utility  complex  and  the  main  water  supply 
pumping  station  for  the  Village  of  Tarrytown  are  located  immediately  down- 
stream from  the  dam. 

e.  Ownership 

Tarrytown  Waterworks  Dam  is  owned  by  the  Village  of  Tarry- 
town. The  day-to-day  operation  and  maintenance  is  managed  by  the  Water 
Department,  Tarrytown. 

f . Use  of  Dam 

The  impoundment  provided  by  the  dam  is  the  main  water 
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storage  reservoir  for  the  Village  of  Tarrytown. 


g . Design  and  Construction  History 

The  dam  and  appurtenances  were  designed  by  the  Tarrytown 
Board  of  Water  Commissioners.  The  construction  was  performed  and  com- 
pleted by  Van  Vranken  and  Duell  Inc.  in  1897. 

% 

h.  Normal  Operating  Procedures 

Water  releases  from  the  Tarrytown  Reservoir  over  the  spill- 
way. The  released  water  flows  through  the  spillway  channel  emptying  into 
a stream  and  then  into  the  Saw  Mill  River.  The  water  supply  is  removed 
from  the  top  level  of  the  reservoir  by  means  of  the  shaft  type  intake  (well) . 
The  average  water  supply  requirement  is  approximately  3 mgd. 

1.3  PERTINENT  DATA 


a.  Drainage  Area,  square  miles  1.4 

b.  Discharge  at  Dam  Site,  cfs 

Maximum  flood  at  site  unknown 

Maximum  regulating  gate  inoperable 

Ungated  spillway,  top  of  dam  590 

(El  254.3) 

c.  Elevation 

Top  of  dam  254.3 

Top  of  embankment  separating  reservoir  2 60+ 
Crest  of  spillway  252 

Streambed  at  centerline  of  dam  230+ 

d.  Reservoir 

Length  of  pool,  miles  .75+ 

Surface  area,  acres  81.2+ 

e.  Storage , acre-feet 

Crest  of  spillway  (El  252)  890 

Top  of  dam  (El  254.3)  1100 


f .  Dam 

Type:  Earth  with  masonry  core  wall 
Length:  300  ft+ 

Height:  18  ft+ 

Top  width:  15-22  ft 

Side  slopes:  1 (V) : 3(H)  Upstream 
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1 

v) 

1 (V) : 2(H)  Downstream 

Impervious  core:  Masonry  core  wall 

Li 

q.  Spillway 

M 

•V 

Type:  Broad  crested,  ungated 

Length:  58  ft 

Crest  elevation:  252  ft 

Upstream  channel:  masonry  approach  walls,  50  ft  long 

Downstream  channel:  75  ft  long  channel  In  bedrock 

h.  Regulating  Gates 

Cot 

vj 

Four  12-inch  inlet  pipelines  with  12-inch  gate  valves  con- 
trol the  flow  of  water  into  the  gate  chamber.  A 24-inch 
pipeline  from  the  gate  chamber  supplies  water  to  the  pump- 
ing station.  Flow  into  and  out  of  this  line  is  controlled  by 
a 24-inch  gate  valve  and  a 20-inch  gate  valve  at  the  respective 
ends  of  the  pipe.  The  gate  chamber  is  drained  by  opening  a 
second  24-inch  gate  valve  which  regulates  flow  into  a 24-inch 
blowoff  pipeline.  The  blowoff  line  empties  into  the  under- 
ground conduit.  All  the  above  valves,  except  the  20-inch 
valve,  which  is  located  at  the  pumping  station,  are  located 
at  the  bottom  of  the  gate  chamber  at  El  230. 

SECTION  2 - ENGINEERING  DATA 


2.1  DESIGN 


The  design  of  the  dam  was  made  by  the  Board  of  Water  Commi- 
ssions of  Tarrytown  in  1897.  The  available  written  design  data  and  drawings 
consists  of  a report  made  in  1915  by  the  State  of  New  York  Conservation 
Commission. 

2.2  CONSTRUCTION  RECORDS 

There  are  no  construction  records  available  for  the  project. 

2.3  OPERATION  RECORDS 

There  are  no  records  of  operation  of  the  low  level  outlets, 
maintenance  or  repair  work  orders.  There  does  not  exist  a formal  operation 
and  maintenance  manual  for  the  project. 

A record  of  reservoir  elevation  and  rainfall  are  kept  daily. 

2.4  EVALUATION  OF  DATA 


Information  was  made  readily  available  by  personnel  of  the 
Water  Department,  Tarrytown. 

The  available  data  reviewed  in  conjunction  with  the  visual 
inspection  are  considered  adequate  for  this  Phase  I inspection  and  evalu- 
ation of  safety. 
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SECTION  3 - VISUAL  OBSERVATIONS 


3.1  FINDINGS 

a.  General 

A visual  inspection  of  Tarrytown  Waterworks  Dam  was  made 
on  29  August  1978.  The  weather  was  sunny  to  partly  cloudy,  temperature 
between  75°  and  80°F.  Last  rainfall  occurred  the  previous  night.  At  the 
time  of  the  inspection  the  reservoir  level  was  at  the  spillway  crest. 

b.  Dam 

The  earth  embankment  appears  to  be  in  generally  good  cond- 
ition. The  horizontal  and  vertical  alignments  of  the  crest  are  generally  good 
except  for  some  minor  rutting  and  a few  depressions  about  3 feet  in  diameter 
and  4 Inches  deep.  A shaft  located  on  the  crest  about  10  feet  south  of  the 
gatehouse  was  an  access  to  an  alum  injection  system  which  is  no  longer 
in  use.  The  shaft  is  covered  with  a steel  plate. 

The  upstream  slope  is  in  generally  good  condition  with  no 
signs  of  sloughing,  erosion  or  trespassing.  The  riprap  appears  sound  with 
stones  missing  at  only  a few  locations.  The  upstream  slope  behind  the  gate- 
house, however,  does  show  signs  of  erosion  with  disrupted  riprap.  The 
entire  slope  and  riprap  are  covered  with  bushes,  saplings  and  trees. 

The  downstream  slope  is  in  generally  good  condition  with 
no  signs  of  sloughing,  erosion  or  trespassing.  The  slope  is  covered  with 
low  vegetation  (not  grass)  which  has  reportedly  not  been  cut  since  the  fall 
of  1977.  Normally  the  slopes  are  cut  once  a year. 

A soft  damp  area,  about  200  square  feet,  was  observed  at 
the  toe  of  the  dam,  at  the  maximum  section,  in  line  with  the  gatehouse. 
Reportedly,  in  periods  of  dry  weather,  the  area  is  not  damp.  During  the 
inspection  a small  hole  was  dug  in  the  damp  area.  After  a short  period  of 
time  had  elapsed,  no  water  was  noted  in  the  hole.  In  addition,  upon  dig- 
ging the  hole,  numerous  earthworms  were  observed.  These  factors  tend  to 
indicate  that  the  dampness  is  due  to  runoff  rather  than  seepage. 

Based  on  a previous  inspection  report  (1915)  the  dam  is 
shown  to  be  about  30  feet  high  at  maximum  section.  Measurements  made 
during  the  present  inspection  show  a height  of  only  18  feet  which  indicates 
that  the  area  in  the  vicinity  of  the  toe  at  tone  time  must  have  been  filled. 

c . Appurtenant  Structures 

The  spillway  appears  to  be  in  generally  fair  condition.  The 
concrete  capping  is  in  good  condition  and  there  is  relatively  new  pointing  on 
the  stone  masonry  chute.  There  are,  however,  several  loose  and  missing 
stones  at  the  bottom  of  the  chute.  Several  leaks  were  observed  at  the  contact 
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between  the  concrete  and  stone  masonry.  A small  leak  averages  about  1 to 
3 gpm.  A slightly  larger  leak,  located  about  7 feet  from  the  south  end  of 
the  spillway  averages  about  5 to  10  gpm.  In  addition,  there  Is  vegetation 
at  the  contact  and  on  the  sill.  The  upstream  approach  to  the  spillway  is 
clear  with  the  exception  of  some  aquatic  weeds.  These  weeds  are  reportedly 
periodically  destroyed  by  the  use  of  copper  sulphate,  a herbecide  and  an 
algaecide. 


The  stone  masonry  training  walls  are  in  generally  good 
condition.  The  upstream  walls,  however,  do  have  loose  and  missing  point- 
ing. The  walls  which  support  the  pedestrian  bridge  have  several  loose  and 
missing  stones  as  well  as  missing  mortar.  The  downstream  walls  are  in 
good  condition,  with  only  minimal  loose  pointing.  The  wood  decking  of  the 
bridge  is  in  poor  condition. 

Reportedly,  the  valves  located  in  the  gate  chamber  have 
not  been  operated  in  at  least  2 4 years.  Water  Department  personnel  do  not 
operate  these  valves  for  fear  they  may  break  or  that  they  may  not  be  able  to 
return  the  valves  to  the  proper  positions.  The  floor  stands  appear  to  be  in 
good  condition  although  the  wooden  floor  of  the  gatehouse  is  in  poor  condi- 
tion and  is  considered  to  be  unsafe.  The  access  ladder  to  the  gate  chamber 
is  severely  rusted.  Because  of  these  conditions,  the  inspection  of  the  equip- 
ment in  the  chamber  was  limited  to  what  could  be  seen  through  a hatchway 
in  the  gatehouse  floor.  The  condition  of  the  valves  could  not  be  assessed 
although  the  valve  stem  extensions  show  rusted  surfaces  with  metal  loss. 

The  bottom  of  the  chamber  appears  to  be  silted  to  a height  equal  to  the 
bonnets  of  the  gate  valves.  The  gate  chamber  appears  to  be  in  relatively 
good  condition  with  some  dampness  noted  on  the  brick  walls. 

d.  Abutments 

There  were  no  signs  of  seepage  or  other  unusual  conditions 
at  the  abutments . 

e . Downstream  Channel 

The  channel  immediately  downstream  from  the  spillway  is 
heavily  overgrown  with  vegetation.  There  are  blocks  of  concrete  at  the 
bottom  of  the  spillway  chute.  However,  the  minor  flows  which  were  ob- 
served were  not  impeded  by  this  condition.  The  channel,  further  down- 
stream, is  a natural  creek  with  only  minimal  vegetation  and  no  overhanging 
trees . 


f .  Reservoir  Area 

In  the  vicinity  of  the  dam  there  is  no  evidence  of  sloughing, 
potentially  unstable  slopes  or  other  unusual  conditions  which  would  adversely 
affect  the  dam . 
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3.2  EVALUATION  OF  OBSERVATIONS 

Visual  observations  made  during  the  course  of  the  investigation 
revealed  several  deficiencies  which  at  present  do  not  adversely  affect  the 
adequacy  of  the  dam.  However,  these  deficiencies  do  require  attention 
and  should  be  corrected  before  further  deterioration  leads  to  a hazardous 
condition.  Recommended  measures  to  improve  these  conditions  are  given 
in  Section  7 . 


SECTION  4 - OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 

The  normal  average  water  release  to  supply  the  village  of  Tarry- 
town  is  3 mgd.  The  supply  water  enters  at  the  shaft  type  intake  and  flows 
through  a 24-inch  pipeline  to  the  pumping  station  where  the  water  release 
is  regulated.  Water  is  always  taken  from  the  top  12  feet  of  the  normal 
reservoir  level. 

4.2  MAINTENANCE  OF  THE  DAM 

There  is  no  operation  and  maintenance  manual  for  the  project. 

The  reservoir  is  visited  daily  by  the  pumping  station  personnel  who  examine 
the  dam  and  other  project  features.  There  is  no  formally  established  pro- 
gram of  Inspection  visits  by  other  Village  personnel. 

The  embankment  dam  is  maintained  only  by  periodic  yearly  mow- 
ing of  the  vegetated  slope  protection.  Maintenance  of  the  earth  embankment 
appears  to  be  adequate.  Maintenance  of  the  appurtenant  structures  is  less 
than  adequate. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

It  was  reported  that  the  low  level  gate  valves  have  not  been 
operated  for  at  least  24  years.  Operating  personnel  expressed  concern  that 
operating  the  valves  might  cause  them  to  break  or  that  the  valves  could  not 
be  brought  back  to  their  original  position  once  rotated. 

4.4  WARNING  SYSTEMS  IN  EFFECT 

There  is  no  warning  system  in  effect  or  in  preparation. 

4.5  EVALUATION 

The  operation  and  maintenance  of  the  Tarrytown  Reservoir  Dam 
is  considered  less  than  adequate  in  the  following  areas: 

a.  Non-operation  of  low  level  outlet  gates. 

b.  Control  of  vegetation  growing  on  the  embankment. 

c.  No  formal  operation  and  maintenance  manuals  for  the  project. 
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SECTION  5 - HYDRAULIC/HYDROLOGIC 


DRAINAGE  BASIN  CHARACTERISTICS 


The  Tarrytown  Reservoir  consists  of  two  lakes.  For  this  analysis 
it  was  found  necessary  to  separate  the  basin  into  an  upper  and  lower  sub- 
basin. The  sub-basin  for  the  upper  reservoir  is  approximately  50%  urban 
development  and  50%  woods.  It  is  rectangular  in  shape  with  a length  to 
width  ratio  of  about  0.3.  The  lower  reservoir  basin  was  considered  100% 
woods  with  fairly  steep  slopes  and  narrow  winding  valleys.  The  upper  basin 
area  is  2 61.2  acres  and  the  upper  reservoir  is  21.6  acres  or  8.3%  of  the 
basin  area.  The  lower  basin  area  is  567.1  acres  with  a reservoir  area  of 
59.6acres  (10. 5%basin  area) . Total  drainage  area  is  1 . 3 square  miles  . 


5.2  SPILLWAY  CAPACITY 

The  reservoir  spillway  (see  description  Section  1.2)  has  a com- 
puted discharge  capacity  of  590  cfs  with  the  water  in  the  lake  at  El  254.3, 
which  is  equivalent  to  the  top  of  the  dam.  The  reservoir  also  has  a 24-inch 
diameter,  low  level  outlet  pipe  (which  was  reported  inoperable)  located  in 
the  gatehouse. 

5.3  RESERVOIR  CAPACITY 

g The  normal  capacity  of  the  Tarrytown  Reservoir  is  reported  to  be 

2.9  x 10  gallons  or  890  acre-feet.  The  estimated  surcharge  storage  of  the 
lower  reservoir  between  the  spillway  crest  (El  252)  and  the  top  of  the  dam 
(El  254.3)  is  about  143  acre-feet  or  about  3.4  inches  of  runoff  over  the  lower 
drainage  basin.  The  surcharge  storage  of  the  upper  reservoir  between  normal 
lake  level  (El  257)  and  the  estimated  dike  elevation  of  260  is  71  acre-feet. 

5.4  FLOODS  OF  RECORD 

There  are  no  records  of  flow  from  this  drainage  area. 

5.5  OVERTOPPING  POTENTIAL 


Because  there  are  no  data  on  Probable  Maximum  Floods  for  an 
area  of  1.26  square  miles,  it  was  necessary  to  synthesize  a design  flood 
hydrograph  for  the  contributing  area;  both  the  Probable  Maximum  Flood  (PMF) 
and  the  Standard  Project  Flood  (SPF)  were  estimated  and  compared  with  the 
spillway  capacity. 


The  Probable  Maximum  6 hour  rainfall  over  10  square  miles 
for  the  Tarrytown  Reservoir  area  was  taken  from  Weather  Bureau  sources 
and  distributed  in  a probable  storm  sequence  as  indicated  in  a publication 
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of  the  World  Meteorological  Organization.  Based  on  the  Soil  Conservation 
Services'  curve  number  method,  the  excess  rainfall  was  determined  for  both 
sub-basins.  Due  to  the  unusual  basin  shape,  a unit  hydrograph  for  an  area 
assumed  to  be  representative  of  the  entire  basin  was  first  developed.  This 
representative  unit  hydrograph  was  transposed  to  each  sub-basin  and  used 
to  compute  the  PMF  hydrograph.  The  flood  inflow  for  the  upper  lake  was  de- 
rived by  adding  the  runoff  resulting  from  the  excess  rainfall  on  the  lake  sur- 
face to  the  computed  PMF  hydrograph.  Inflow  to  the  lower  lake  also  included 
the  outflow  from  the  upper  lake.  The  computed  peak  inflow  to  the  lower  lake 
was  4998  cfs  for  the  PMF. 

The  potential  of  the  water  overtopping  the  dam  was  investigated 
on  the  basis  of  the  available  surcharge  storage  and  spillway  discharge  capa- 
city to  meet  a potential  emergency  inflow.  It  was  assumed  that  the  upper 
lake  was  at  El  257  and  the  lower  lake  at  El  252  (spillway  crest)  at  the  start 
of  the  flood  inflow.  Outflow  from  the  upper  lake  was  assumed  to  occur  over 
the  road  as  the  conduit  below  the  road  was  assumed  blocked.  Outflow  from 
the  lower  lake  is  possible  through  the  service  spillway.  Outflow  through  the 
water  supply  main  is  small  relative  to  the  storm  flows  and  was  not  included 
in  the  analysis.  Outflow  through  the  pipes  in  the  gatehouse  is  not  possible 
as  valves  are  inoperable. 

The  PMF  routed  through  the  reservoirs  caused  the  water  surface 
in  the  upper  lake  to  rise  to  El  261.4,  1.4  feet  above  the  dike.  The  flow 
over  the  dike  corresponding  to  this  critical  situation  is  about  1572  cfs.  The 
combined  inflow  to  the  lower  reservoir  from  the  upper  lake  and  from  the  flood 
caused  the  water  level  to  rise  to  El  256.6,  2.3  feet  above  the  top  of  the  dam. 
The  peak  outflow  discharge  v/as  4674  cfs,  7.9  times  the  computed  spillway 
capacity. 

The  Standard  Project  Flood  (1/2  PMF)  resulted  in  the  following: 


a)  Maximum  lower  lake  level,  SPF El  255.4 

b)  Peak  lower  lake  discharge,  SPF 2195  cfs 


The  peak  outflow  discharge  was  3.7  times  the  spillway  capacity. 
5.6  EVALUATION  OF  HYDROLOGY/HYDRAULICS 

Using  the  Corps  of  Engineers  screening  criteria,  it  has  been 
determined  that  the  dam  would  be  overtopped  for  all  storms  greater  than 
8.5  percent  of  the  PMF  and  19  percent  of  the  SPF.  The  spillway  capacity 
is  therefore  considered  to  be  seriously  inadequate  from  a hydrologic  and 
hydraulic  point  of  view. 
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SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

Visual  observations  did  not  indicate  any  serious  structural 
problems  with  the  embankment  or  spillway.  The  deficiencies  described  in 
Section  3 require  attention  and  measures  to  improve  these  deficiencies  are 
given  in  Section  7. 

b.  Design  and  Construction  Data 

No  design  computations  or  other  data  pertaining  to  the 
structural  stability  of  the  dam  have  been  located. 

On  the  basis  of  the  performance  experience,  the  visual 
inspection,  as  well  as  engineering  judgment,  the  dam  and  spillway  appears 
to  be  structurally  adequate  at  the  present  time. 

c.  Operating  Records 

There  are  no  operating  records  available.  It  is  reported 
that  low  level  outlet  valves  have  not  been  operated  for  at  least  24  years. 

d.  Post  Construction  Changes 

It  is  reported  the  dam  was  built  in  1897.  There  are  no  re- 
cords of  any  construction  changes  which  have  taken  place  since  that  time. 

It  is  reported,  however,  the  spillway  and  the  training  walls  were  repaired 
in  1974.  Loose  and  missing  pointing  was  repaired  and  finished  flush  with 
the  stone  masonry.  Wooden  Dashboards  were  removed  and  were  replaced 
with  a concrete  crest. 

e . Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  1 and  in  accordance 
with  recommended  Phase  I guidelines  does  not  warrant  seismic  analyses. 
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SECTION  7 - ASSESSMENT/RECOMMENDATIONS 
DAM  ASSESSMENT 


a . Safety 

Examination  of  the  available  documents  and  visual  inspection 
of  the  Tarrytown  Reservoir  Dam  and  appurtenant  structures  did  not  reveal  any 
conditions  which  are  considered  to  be  unsafe. 

Using  the  Corps  of  Engineers  screening  criteria  for  initial 
review  of  spillway  adequacy,  it  has  been  determined  that  the  embankment 
dam  would  be  overtopped  for  all  storms  exceeding  approximately  13  per- 
cent of  the  PMF , and  27  percent  of  the  SPF.  The  spillway  is,  therefore, 

adjudged  as  seriously  inadequate  and  the  dam  is  assessed  as  unsafe,  non- 
emergency. 

The  classification  of  "unsafe"  applied  to  a dam  because  of 
a seriously  inadequate  spillway  is  not  meant  to  connote  the  same  degree  of 
emergency  as  would  be  associated  with  an  "unsafe"  classification  applied 
for  a structural  deficiency.  It  does  mean,  however,  that  based  on  an  initial 
screening,  and  preliminary  computations,  there  appears  to  be  a serious  de- 
ficiency in  spillway  capacity  so  that  if  a severe  storm  were  to  occur,  over- 
topping and  failure  of  the  dam  would  take  place,  significantly  increasing 
the  hazard  to  loss  of  life  downstream  from  the  dam. 

It  is,  therefore,  recommended  that  within  three  months  from 
the  date  of  notification  to  the  Governor  of  the  State  of  New  York,  owners 
engage  the  services  of  a professional  consultant  to  determine  by  more  soph- 
isticated methods  and  procedures  the  adequacy  of  the  spillway.  Within 
twelve  months  of  the  date  of  notification  to  the  Governor,  appropriate  re- 
medial mitigating  measures  should  have  been  completed.  In  the  interim, 
a detailed  emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation,  around- 
the-clock  surveillance  should  be  provided. 

b.  Adequacy  of  Information 

The  information  and  data  available  were  adequate  for  per- 
formance of  this  investigation. 

The  information  and  data  available  with  regards  to  operation 
and  maintenance  of  the  project  is  considered  less  than  adequate  in  the  fol- 
lowing areas: 

1)  Record  drawings  of  the  project 

2)  Records  of  modifications  and  additions  to  the  spillway 
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3)  Operation  and  maintenance  manuals 

4)  Records  of  inspections 

c.  Necessity  for  Additional  Investigations 

Additional  investigations  are  necessary  to  further  evaluate 
the  spillway  adequacy  and  to  determine  remedial  mitigating  measures  as 
recommended  in  Section  7.  la  above. 

7.2  REMEDIAL  MEASURES 

No  remedial  measures  are  required  to  assure  the  safety  of  the 
dam  at  the  present  time;  however,  certain  measures  are  recommended  as 
follows: 


a)  Repair  and/or  replace  the  rotted  gatehouse  flooring  and 
access  ladder  to  the  gate  chamber. 

b)  Inspect  all  surfaces  and  equipment  in  the  gate  chamber 
and  make  any  necessary  repairs. 

c)  Ali  valves  should  be  made  operable  and  maintained. 

d)  Repair  the  missing  and  displaced  riprap  along  the  upstream 
slope . 

e)  Repair  the  rotted  and  broken  planks  on  the  pedestrian 
bridge . 

f)  Repair  the  loose  masonry  along  the  training  walls  and 
spillway  chute,  adding  new  pointing  where  necessary. 

g)  Remove  the  loose  concrete  blocks  from  spillway  channel. 

h)  Remove  heavy  brush,  shrubs  and  saplings  from  all  locations 
on  the  embankment,  spillway  and  spillway  channel.  Aquatic 
weeds  should  be  removed  from  the  spillway  approach  channel. 

i)  Prepare  an  operation  and  maintenace  manual  and  establish 
a program  of  periodic  inspections  for  the  project  features. 

j)  Establish  a monitoring  program  to  determine  whether  the 
zone  of  dampness  described  in  Section  3 is  caused  by 
runoff  or  seepage.  If  seepage  is  the  case,  a systematic 
program  of  observation  and  monitoring  of  changes  in  the 
pattern  and  quantity  of  the  seepage  should  be  initiated. 
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As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of 
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As  nearly  as  I can  learn,  the  character  of  the  foundation  bed  under  the  spillway  portion 
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(In  the  space  below,  make  a third  sketch  showing  the  general  plan  of  the  dam,  and  its  approximate  position  in  relation  to  buildings  or 
other  conspicuous  objects  in  the  vicinity.) 
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GEOLOGY  REPORTS 
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FIELD  /Vo*  e 
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BORROW  SOURCES 
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1.  Basic  Data 
a.  General 


Name  of  Dam  i^r’||n,|.  Vk^a^6itA>f^&Iazard  Category 


County  UW-\_v 


"*'C 


im 


sL 


Stream  Name (JofamPcf 


Loca  uior. 


Tributary  of  VAAl R 

County  Nearest  Town  (P.O .)  ■_ " j ■ * t.  , 
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Date  of  Insp  J*  A 0 -» Weather  \ i."  ■ Temperature  *~7t-  •-  i 
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J&eiLzi-l EAELi 6le~i.Yar.ku. 
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Valve  Condition  llvAviirusy'.  i W.7T  ■?.  24  i0 
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(2)  Horizontal  Alignment ^c,.r  1 


(3)  Longitudinal  Surface  Cracks Y 


(4)  Transverse  Surface  Cracks  f 


r 


(5)  General  Condition  of  Surface 
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(2)  Sloughing,  Subsidence,  or  Depressions;  Abnormal  Bulges  or  Non- 
Uniformity 
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(3)  Surface  Cracks  on  race  of  Slope_ 
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"\f-AV- 
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Oft  Y.-a  Ll  . — ^T1?0. 


-lX  Wi-j  5^- 
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(6)  Fill  Contact  with  Outlet  Structure_ 


(7)  Condition  of  Grass  Slope  Protection  7,  cy  ^ - 

a^..UU  F'° . f-  W 


d.  Abutments 

(1)  Erosion  of  Contact  of  Embankment  with  Abutment  from  Surface  Water 
Runoff,  Upstream  or  Downstream 

VcP  0 - 


(2)  Springs  or  Indications  of  Seepage  Along  Contact  of  Embankment 
with  the  Abutments 

V f \ji 
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(3)  Springs  or  Indications  of  Seepage  in  Areas  a Short  Distance 
Downstream  of  Embankment  - Abutment  Tie-in 


e.  Area  Downstream  of  Embankment,  Including  TaiLrace  Channel 


(6)  Surface  Cracks  or  Evidence  of  Heaving  P.eyond  Embankment,  Toe 
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(2)  Observation  Wells 


(3)  Weirs 


(4)  Piezometers 


(Other) 


Pipe  Condition — 

General  Remarks  (include  information  such  as  recently  repaired, 
potential  for  debris  accumulation,  special  items  of  note,  etc.) 


HYDROLOGIC  DATA  AND  COMPUTATIONS 
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LOWER  LAKE  RECTANGULAR  WEIR  (5’  wide)  DISCHARGE 

APPROXIMATE  GALLONS  PER  24  HRS. 
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in 
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Gallons 

per 

24  Hours 

Head 

In 

Inches 

Gallons 

per 

24  Hours 

o| 

32,220 

91, $20 

168;  120 

1 1A 
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3A 
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2 lA 
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7.848.000 

8.136.000 

8.424.000 

8.712.000 
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11 
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3,492,000 

12 
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